Integration of micronucleus, comet, and Pig-a gene mutation endpoints into rat 15-day repeat-treatment studies: Proof-of-principle with Auramine O.
A series of genotoxicity assessments were conducted on male Sprague Dawley rats treated with Auramine O (AO) to establish a multiple-endpoint assay. The rat liver micronucleus assay, in combination with the comet assay, peripheral blood micronucleus assay, and erythrocyte Pig-a assay in the same experiment, comprehensively assess the genotoxicity of AO. Rats were orally exposed to 0, 100, 200, or 400 mg/kg/day AO for 15 consecutive days. The blood was sampled on Days -1 and 15 for the erythrocyte Pig-a assay and peripheral blood micronucleus assay. Livers were sampled on Day 15 for the liver micronucleus assay and comet assay. Based on the liver micronucleus assay and liver comet assay, AO induced a significant dose-related increase of micronucleated hepatocyte frequencies, and tail DNA percentages, respectively in the middle- and high-dose groups. On the blood micronucleus test and Pig-a assay, no significant increases were observed for the micronucleated reticulocyte frequencies, mutant erythrocyte frequencies (RBCCD59-) or mutant reticulocyte frequencies (RETCD59-) at any of the time points studied. In conclusion, using a multiple-endpoint genotoxicity assay method can reduce the number of experimental animals, boost the efficiency of the experiment, and improve the accuracy of investigations of genotoxicity.